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(54) [Title of the Invention] GT Cut Oscillator and Mounting Method Therefor 
(57) [Abstract] 

[Problem] Several methods for supporting small-scale GT cut oscillators have been 
proposed, but the purpose of the present invention is to provide a simple mounting 
configuration that eliminates complicated support units that hinder productivity and 
supports the portions of the oscillator with no oscillation displacement on a very small 
support point. 

[Solution] A metal bump is interposed between the electrode on one side of a GT cut 
oscillator and a lead electrode printed in the package and botii are secured to the 
conductive wiring using hot welding. The otiier electrodes are then wire-bonded. 

[Claims] 

[Claim 1] A meUiod for mounting a GT cut oscillator, wherein the electrodes on the 
upper and lower surface of a GT cut crystal substrate are connected to lead electrodes 
in a package, wherein a metal bump is interposed between the central portion of tine 
lower electrode and tiie lead electrode formed on the inner bottom surface, wherein 
both are secured to the conductive wiring using hot welding, and wherein the central 
portion of the upper elertrode and the other lead electrode in the package are joined 
using wire-bonding. 
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[Claim 2] A GT cut oscillator, wherein the central portion of the electrode on one side of 
the GT cut crystal substrate is connected to a lead electrode in the package by means 
of a metal bump, and wherein the central portion of the other electrode in the oscillator 
is connected to the other lead electrode in the package using wire-bonding. 

[Detailed Description of the Invention] 

[0001] 

[Industrial Field of Application] The present invention relates to a GT cut crystal 
oscillator, and more specifically to an ideal means of realizing a small-scale GT cut 
crystal oscillator. 

[0002] 

[Prior Art] Crystal oscillators have been used as the osdilating element in the master 
and local oscillators for synthesizers, which are an important component in mobile 
wireless devices. As mobile wireless devices become digital and more compact, there 
is growing demand for smaller crystal oscillators that are stable at high frequencies. In 
order to meet this demand, oscillators have been housed in SMD packages so as to 
reduce the size of AT cut oscillators. GT cut oscillators that are both compact and 
stable at high frequencies are currently being developed. The latter technology is 
described in Unexamined Patent Application Publication Nos. 59-127415, 2-38008 and 
3-62044. 
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[0003] The following is an explanation of the method cun-ently used to support GT cut 
oscillators with reference to FIG 3. The oscillation mode of GT cut crystal oscillators 
amplifies the displacement from the center of the oscillator 1 to the periphery. 
Therefore, support of the oscillator at the periphery where there is maximum 
displacement hinders the oscillation and undemiines the properties of the oscillator 
significantly. As shown in FIG 3 (a), a groove 3 is formed between the osdilator 1 and 
the mount 2 for the supports 4, 4 to hold the oscillator 1 in place. The energy from the 
oscillator 1 is reflected by the groove 3, which traps the energy inside the oscillator. GT 
cut oscillators are currently formed from a single piece of crystal substrate from the 
oscillator 1 to the mount 2 using chemical etching. 

[0004] FIG 3 (b) is a cross-sectional view from B-B in FIG 3 (a). The oscillation 
electrode 7 in FIG 3 (b) is attached to the entire surface of the oscillator 1. and the lead 
electrode 8 is connected electrically to the electrode 7 and the mount 2. The reverse 
side of the oscillator 1 has a reverse-side electrode 9 and lead electrode 10 attached to 
the entire surface. The reverse-side electrode 9 and the mount 2 are connected 
electrically by means of the lead electrode 10. The mounts 2, 2 on the ends of the 
supports 4, 4 are connected electrically to the lead electrodes 5, 6 printed in the 
surface of the package using a conductive adhesive or solder. Stands 11. 11 are used 
to keep the oscillator 1 from coming into contact with the package 12 and to hold the 
oscillating unit in place via the supports 4. 4. 

[0005] Packages with different shapes have been proposed. Two different support 
configurations are shown in FIG 4 (a) and FIG 4 (b). In FIG 4 (a), the bottom of the 
package 13 is tiered. Here, the supports for the oscillator are lowered into place on the 
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stands 11.11 and an electrical connection is established using a conductive adhesive 
or solder. In FIG 4 (b). holders in the fonm of protrusions 16, 16 are formed on the 
upper surface of the package 15. The mounts 2, 2. on the oscillator are lowered onto 
these holders and an electrical connection is established using a conductive adhesive 
or solder. 

[0006] 

[Means of Solving the Problem] As explained above. GT cut oscillators cun-ently use 
the chemical etching method to trap energy inside the oscillator. Supports 4, 4 are also 
formed on the oscillating portion. This support configuration is somewhat complicated. 
A space also has to be formed between the package and the oscillating portion 1 of the 
oscillator. The complicated shape of the package and the use of an adhesive make it 
difficult to design a more compact oscillator. The design also increases manufacturing 
costs and undermines productivity. 

[0007] The purpose of the present invention is to eliminate the problems associated 
with the mounting method of the prior art by providing a GT cut oscillator and mounting 
method that allows for batch production of simpler more compact GT cut osdilators. 

[0008] 

[Summary of the Invention] The present invention relates to a method for mounting a 
GT cut oscillator, wherein the electrodes on the upper and lower surface of a GT cut 
crystal substrate are connected to lead electrodes in a package, wherein a metal bump 
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is interposed between the central portion of the lower electrode and the lead electrode 
formed on the inner bottom surface, wherein both are secured to the conductive wiring 
using hot welding, and wherein the central portion of the upper electrode and the other 
lead electrode in the package are joined using wire-bonding. The present invention 
also relates to a GT cut oscillator, wherein the central portion of the electrode on one 
side of the GT cut crystal substrate is connected to a lead electrode in the package by 
means of a metal bump, and wherein the central portion of the other electrode in the 
oscillator is connected to the other lead electrode in the package using wire-bonding. 

[0009] 

[Embodiment of the Invention] The following is a detailed explanation of the present 
invention with reference to the working example in the drawings. FIG 1 (a) and FIG 1 
(b) are a perspective view and a cross-sectional view, respectively, of the method for 
mounting a GT cut crystal oscillator in a working example of the present invention. In 
FIG 1 (a), the lead electrodes 18. 19 are printed in the surface of the package substrate 
17 using silver, and connected to the terminal electrodes on the package. The GT cut 
oscillator in FIG 1 has the same configuration as the GT cut oscillator in FIG 3 (a), 
except without the supports 4, 4. A metal bump 22 is interposed between the central 
portion of the lower electrode 21 on the reverse side of the oscillator 20 and the lead 
electrode 18. The oscillator 20 is fixed in place on the package as lower electrode 21 
and the lead terminal electrode 18 are connected electrically using hot welding. The 
upper electrode 23 is then connected electrically to the lead terminal 19 in the package 
by wire-bonding the center of the upper electrode printed in the surface of the oscillator 
20 with a conductive wire material 24. 
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[0010] The electrodes formed on the GT cut crystal substrate are formed over some or 
all of the surface using vapor deposition or sputtering of a metal such as gold. The 
reason the GT cut oscillator is mounted in the center of the oscillating portion is that the 
oscillation displacement at the center of the oscillating portion 20 is zero. As a result, 
the effect of the support on the properties of the GT cut oscillator, such as the crystal 
im.pedance (CI) and the Q value, is minim.aL 

[0011] FIG 2 (a) is a simplified perspective view of the package used in FIG 1. Here, 
the lead electrodes 18, 19 are printed in the surface of a ceramic package 17. The 
lead electrode 18 is L-shaped and extends from the edge of the package with the 
electrode ending near the center of the package. Another package is shown in FIG 2 
(b). Here, 25 is a metal lid placed on top of a hollowed out square ceramic package 26. 
The lead electrodes 27, 28 are printed in the hollow of the package using silver, and 
are connected electrically to the terminal electrodes outside of the package. The outer 
edge 29 of the package is metallized. The metal lid 25 is then welded into place using 
low resistance welding, and sealed using a conductive adhesive. Depending on the 
edging of the oscillator, the package can be filled with nitrogen or a vacuum in order to 
improve the crystal impedance (CI). As a result, the mounting method of the present 
invention can be used to mass-produce compact GT cut crystal oscillators. 



[0012] 

[Effect of the Invention] As explained above, the method and the configuration of the 
present invention eliminate the complicated support components of the prior art, allow 
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for easier production of GT cut oscillators, improve tiie productivity of the mounting 
process by providing a paci<age vAih a simpler configuration, allow for a reduction in 
scale, and make batch production easier. 

[Brief Explanation of the Drawings] 

[FIG 11 FIG 1 (a) is a perspective view of the method used to mount the GT cut crystal 
oscillator of the present invention, and FIG 1 (b) is a cross-sectional view from A-A in 
FIG 1 (a). 

[FIG 2] FIG 2 (a) is a perspective view of the package for mounting the crystal 
oscillator of the present invention. FIG 2 (b) is a metal lid, and FIG 2 (c) is a 
perspective view of another package. 

[FIG 3] FIG 3 (a) and FIG 3 (b) show an example of a GT cut crystal oscillator of the 
prior art FIG 3 (a) is a planar view and FIG 3 (b) is a cross-sectional view from B-B. 

[FIG 4] FIG 4 (a) and FIG 4 (b) show the shape of the package and the mounting 
method for the GT cut crystal oscillator of the prior art FIG 4 (a) is a cross-sectional 
view of a tiered package holder, and FIG 4 (b) is a cross-sectional view of the method 
used to hold an oscillator in place with a bonding agent or solder. 

[Key to the Drawings] 

17, 26 ... package 
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18, 19, 27. 28 ... lead electrode 

20 ... oscillator 

21, 23 ... electrode 

22 ... metal bump 

24 ... wire-bonding line 

25 ... metal lid 

29 ... metal on the top of the package 

[FIG 1] 
[FIG 2] 
[FIG 3] 
[FIG 4] 

[Amendment of Proceedings] 
[Date Filed] Febmary 5, 1996 
[Amendment 1] 

[Section to be Amended] Spedfication 
[Item to be Amended] FIG 2 
[Method of Amendment] Change 
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[Content of the Amendment] 

[FIG 2] FIG 2 (a) Is a perspective view of the package for mounting the crystal 
oscillator of the present invention. FIG 2 (b) is a perspective vievy^ of the metal lid (top) 
and another package (below). 
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